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Introduction
Autologous bone flap reinsertion after craniectomy
follows whenever the cerebral situation has
consolidated. However, aseptic resorption of the
bone flap still remains a matter of concern (Figure
1). In this study we report on possible perioperative
complications in patients undergoing autologous
bone flap reinsertion and we identify the risk factors
that may predispose to bone flap resorption in these
patients.

Figure 1

Typical intraoperative aspect of an aseptic bone flap

necrosis

Methods
We included al l  pat ients admitted to our
neurosurgical department between 09/1994 and
12/2013 in whom a cryoconservated bone flap was
reinserted. Clinical and radiological findings were
analyzed retrospectively. Flap necrosis was
classified into two types (Figure 2). Type II bone
necrosis was defined as aseptic resorption with
circumscribed or complete lysis of tabula interna
and externa requiring surgical revision. To identify
predisposing factors a multivariate analysis with
bone necrosis type II as the dependent variable was
performed.

Figure 2

Classification of bone flap necrosis: type I (a): thinning of

the flap, type II (b) circumscribed but complete lysis of

tabula interna and externa

Results
Among 457 patients (mean age: 48 years; 59,8%
males) who received exactly 500 bone flaps during
the observation period, 158 (34,6%) had a diffuse
traumatic brain injury, 74 (16,2%) a subarachnoidal
haemorrhage, 79 (17,3%) a cerebral infarction, 77
(16,8%) an extraaxial bleeding, 52 (11.4%) an
intracerebral bleeding, and 17 (3.7%) had a
neoplasm.

Surgical relevant type II bone flap necrosis was
diagnosed in 100 patients (21.8%) and 106 bone
f laps, after a median t ime of 15 months
(interquart i le range [IQR], 10-29).

After multivariate analysis bone flap fragmentation
with two (Odds ratio [OR]: 3.9, 95% confidence
interval[CI]: 2-7.7, p<0.001) or more fragments
(OR: 23.1, 95%CI: 10.1-53,1, p<0.001 and a
younger age (OR: 0.97, 95%CI: 0.95-0.99,
p<0.001) were associated with a higher risk for the
development of an aseptic bone flap necrosis, while
s ize of  the f lap, t ime to re insert ion and
neurosurgical diagnosis had no significant impact
(Table 1).

Table 1

Conclusions
Aseptic bone necrosis remains an underestimated
problem after bone flap reinsertion during long-term
follow up. According to our data young patients with
a fragmented bone flap have an increased risk for
aseptic bone flap necrosis. In these cases, an initial
allograft should be considered.
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